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n ♦♦♦♦♦ 



ftLs) <Iuaj 



MIG \LilL 



J 








\^J" 



^^» 



UJt i— >^ *>- 



4UJt^!dJ^AJ! 44, TIT 
MIG jlilb u**t ! ^JUd! ^jSftj f>L*tf I gbtU^ffi ^rLul 




3jLcl *UJ i aL^ISI dJJLu 4_u_uLLc aJulJ T^JfcJj ^J 4j| VI A ) ^ Y * 4j-f-u *_Jll aL>iJ ^j^. c_JjL?tI(JI CjI Ju 



♦ ♦♦ 



Jj-^lli aL5cJL!i <^U^ (j^_) CjJl>iJ ^j-uj^j ^jJulII j^j-^j ^JUj^^zaJI ^j-uj^Ju aLjcUi CjLJUx. (^Jt^l j-A 



t^jljdL^ 



UjL>iJ 4j?tllll ^JJUlXI C-xici aL>iJ ^_ AjL5t!L_uJ 

. C n stlLajl Ju-uJ AjiicIL-uJ 



. i_uljJI oljLpJL) j^Gj 



1 

Y 

r 

£ 



■\ 

V 



4Jfefi 



Y 
Y 



-W - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 




: (MIG) jujl t-c^ai ^juai ^^ ^ljj o^jJi *i>*.Vi 



. 4_J jLJtlLH jL^>» ~ V 


*\~*-\\\ 2) ,<^—l A - \ 


. jUtJl 6jj>^J ~ t 


. ALseJul ^yjJuu±A ~ V 



f UU| dim Sj£j 



5 5*-** 



•^arti ji«* 



>LaJ3l ^JiillAA 



a£M 




o 




1] SB SB 



jUUl uu 




^ 






HI 



/ 



/ 



jtiii ^jijkuj) 



aUJLSI ^jo fjill I Jufc 4-J ^^ clJj^JI UJ^JJ (DC) jLu Ji^j-a Cili *L>J il^La Q^aJ 

.4-ju^_u 3jj-l^j ^jjuutl j^\ AL5eJJI (i.LLt-u JL^Iul &*a 4_j1 ^^p^ ^j-uj^Jl jlj Sj < u| 
J^kJil jlj^L_uVI ^ La 5U V L4JI <tui>. aL*JL!I ^ £ji]| I Jufc I|_ i_JU^. j^£ ^^ 4-^-iSIlu.I I ^.Ustl L^| 



a. oici]*^ j^^j iji^^^Uiij^ 4j? d^K jjpii jLlUi * jl^j , „j v^ujji o^^i )j^4-j 'o-*^ 

If 

.<r> 



(V) J^— <OtJI 4 1 1^ 4-JLuaJI (J ^mi ♦ * J^lL-UJ (>JJ^3LJ ji 4j Juu jL^ 

_U - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 





(V) J^-i ,t. tl U^= <J>LJI QjUIl fUJ 4- J o * ' , „ j - 4-j JUu Olj^aj ^JJ I J J ij ju£ jl^ (Y 




AJj^laJI ^JJulI) aL>J ^_ ^J.<^trLL(jiJ ( 1) J^"-* 1 '" ^' 4; ^^~~* > ' *'J" A yjjj ' " ^ ^ (J ° ■' ' " ^J ^J * *" J' ^>» (^ 



-M - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 




4Lw *1T 



£^» 




n^H 




(i)J^i 



: 4jJu£J! CiI^sj JL^=-<it 

. <J>LaJI (jjLWL! AjLJeTn-uJ U <-£>j^>~ J^3-ii Oli (_)1j^=lj (Y 

. 0-LUJ>JL 1 



3 



. ^SLjS j! ^j-uju-JLl ^jL^I ajJuuJI j^^* uj^^j ^J 



: AUtUI CiLuiJnifl lillj 



(U-v. ^1 ^SIjJI jli-tlj aL^JLSI dJJLu JL-^jI 1 ft * $ a cjLJLSIj ^Jjlj^-ntl ^j^o icj-^j?^ ^. BjLlc ^j^j 

.(0) J^ uJI 4- U-^3 ^IjS jjluz] Y* * (JjjuaiJI Lgislis LLuLkJl JU^,Vl ^jjjSjuia () 

o* * j ^j^l a'-^ 3 'Mi ) j-j-j-^ o* ♦ — £♦ ♦ ^ !jl_u ^j l*21\ L^jSUs 4JL2!t]| JL^Vl L> uju^3 (Y 

.(i) J^jL-uJl J^aul/ clLuLc Jj_u_u aLxJ ^jojJll(jl<V (Y 



-T 



* _ 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 






, 




m 








ft 




♦ -^ »*» ^x »» » -^ 1 ♦ -^ *•» -^ »» » 





-n - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 




ALStiH ^ju/JU-U-A £.|jL>*T 



£^» 



WJ. 



2) 51 c 



3.t.t%h SLJli) 



*» *» 





J4A-& 



jujji 



<_H-^iJl U-»Jj 



COJ^ui 






if 

2.4 mm , 1 .6 mm , 1 .2 mm , 1 mm , : s^apil oL^Liaj <*u,„tl ji^aJ LL>Lk* (j^MUl 

0.8 mm, 0.6 

if 

J_SJjj (jui_a^G-j I (j-^'J ^ - ( -A^J ^— Aj-^-Ji J^-'-^ jL*-J' MJli-^ (*J-^J (j-uLseJjl ^j_a LuLc. xJj-^j : juul j^u 



- r 



-YY - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 




4Lw *1T 



£^» 





J-" 



iUI 







* ^^""IW^I 




^ — ill 





(jjjsM^I o-°b 



(V)Ji^ 



( V) J^i 



if 



. SJa^m £>£. BjujtjJI ^^sLoVI Jj Jja^^Uj 4 4_JL^JI ^jjU-JL! ^IjjUtij i^jjJ^JI ^jjU-JL! 



- 1 



: jLiit <>Jl>*j L*^j 



: ij-a jutJi S^>*J OJ)^~^ 



a 



. ^Lijj-Ji (r ^o^ui (y jll ^i^j a 



_rr . 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 




. (A) J^JJ! 4. L^= 








^ (Irrt 



ftUiJ) 



(MJ 



. C\) 



-Y£ - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 








jL^>* (^C- J"J-I Lt^J^' ( (J! ^ J ' ' Cy* U Ju ^3^3 L-jula1\ da^_jj>iJ ^jJltl (i-LLLt-u^LJ I £ys * I ' gaj 



^JLo ^ ,Y ^ Jl! aL*JL!I ljJULu jial p^^nj <j? 

. daJ^ YY ^ Jl! daJj^JI 



- ! 



£_ ^JsjjdaJI 0jufc J-l^ojj 4 icj*^_oJj jlj^^L-uU 'L^s^kJI (J-oAj jj^3lJ ^j (j-^J (J-ujJLji J, a La ' jj LilLcaJ I (j^lC- 



-T* - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 




4Lw *1T 



£^» 



(n)j 



XXJ 







hie jLuJI 05^ 6^ - I 



^zu - 






jj^tiJi l-j-ujjj L^ol JiitIL_ul J^j>o Vj (j^j^'J Bj^IJlSi j <^^ (j\j J-L^LiJl ^-A i^jj^LaJl ^Jl&j : o|>^2Jl QJu 



^Jl ( ojt «^ aj U>a ciJLL_uJI (j-"lj (jr^- ^ UJ-^ 3 -^ ^-jjj^LaJl ^Jufc ^_j . ^j-uj^JI jl v Sj * u\ aJlcj ( *j* 



^=x 



jj^ul/ T-j^itlLS iLL-aJl aL^cJuI 3 j iLj ^_ a JlLsj gajj ciJLL_uJI £y3 ajJaJLl I 0jufc J'^^^ aLjcJU I iJMxm j k><* £j\ cut us 

X \ Y) J^-t A 2_ U^= < j ,*!*=-. 



_n _ 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 





(MIG) fUJ 4 ^jl^jiI oljUJI 

^^jiti^uj j^j < iULkJI CiljUJI u^0-« i^uii (^Ij cf>>JI *lj|4! 4- -^>«^>j : o^jVl jl£ 

4_ajlJL<3 4_Jj 4JLoL>Ji CjijulSi *_a 4_jjLL<3 41aj ^j *a >■ j j j^jL^Ujj 4 AjJu Jl>Ji j^-C ^JJulII aL^cU jLlII aL>J 

if 

4. JJ^yj i_oL*JI Sjlj-^J! oU-jj 4. J_*U. cL^i, jLL : (C02) oh>^' ': ■■^ ! er^ j 1 -^ < r 
i_-Jtl aL>J 4- tla_Si (j;j LaJI iVj-ill aL>J 4- ^J^Ll^j 4 ( j-^jJ! L) -A-Liwj c i-JUJI 3jlj^>JI oL^jj 

4J2 aj_uJL J I aLjcJjI Jl-lC cla_LjL>ij| ^_ ^ *»■ < ,.^-^Vi a I JlitTn-u I aJlC C-cJ^iJJ 4 (jajJ-dJU >-L^a| jl \ gj 1 olj 



-TV - 



MIG jlilb uxsd I ^Jbiil ^jSlb ^bkUl 



4Lw *1T 



£^» 




. ZO ^J * j>-t^3| ^ *»■ < a^ajVI 4_u_uJ Jl^J J I C_cJ>iJJ 4 ^JJulIi Ju_a^3|j 



: cU5>UJ! ^ iJlal 



(^ ^ t " 3 



a^=ol/Y + 



O^^J 



IZWO 



<jajL?eJj| aL>J i-L^Liwj 3^ ^-^ C*^ ^ 



. ( 2r^-ca^3jl Zo + u^j? ^ ^° (^ 

. ^jJ^JI jLLca^al ^Ij ZYO + Oj^J 'I' V0 W 

. ^^.JL* ZYo + o^-J # Vo U 

Ui_u (JjLjlII aL>J 4- ;* JLsr" i tn j*£i1a /Vo + oy^j] Z To (o 



u 



u 



u 






Ar ■+■ C02 



Ar 



e ■+- Ar 



( K)J^=ui 



u 





H 



^UUI Ja> ^ CiljlAJI^ti 



_YA- 



MIG jlilb uxsd I tPJUtt I ^jSftj f>L*tfl 






gl£| 




n ♦ iA4j~ 



iuLaiSJb-yiiUwl 



oJ^JLl Jl5il 3>U! j^il (v 



-t* - 




w 



it LU 






■cvifrio lliMj-iillq.cvinll piln ill nnlnll nmiii qoll 



n ♦♦♦♦♦ 



frbal A.UAJ 



TIG 



£± 



u l o 




\^j" 



^^» 



UJt '-^ "^ 



TIG 5^! 3Jbj ^2lluj gig) 




GAS TUNGSTEN ) j*uji jUiL ±^*X\ c^^W u-j* JLui^L ^UdJi ^u^ oi 
(AWS) Li^j^aVl oU^ljJil c^j^, (GTAWXij^JL j ,^v; ^l ( ARC WELDING 

( j*u.) ^j ( INERT) jL^i^i ^ ( I ) ^j^ilj ( BS ) i^U^I oU^ljJil l^ (TIG) 

JllSjUj jLpJI A J-^ I l^J aL>J ^_j c aL^cJui i_JU-C. ^L$->1 ^y^jJti JllSi 4_La_<_J^j AjJ^ ^Hj ti.LLt.u (J^3 u±* OJ^~^Jl 

. JllSi 4_La_<_ui^j AjSuJz 2 1 ^jJm_^j AjJ^ ^Il3 ^j 4_aL>iJ JijJLi (jJjtJtl j^-l^J 4_4j^UI ojij^jkJI 
4_lLc c_jjL?tjJi CjIJljj a^lLuJi j ajj^-j-ulIij a^-u-^jJ Ji ^jjuua aL>iJ 1 ICj ^_uJil aL>J pljlo^i c_jLu_uI £)-aj 

TtJScJj ^J L4JI VI a^JLJI jl_C A, I jLJtTn-u I *_4 i_U_a^=3LC 4jjUa (L/C/) j.<Cll(jlI I jLp-H aIju^Th-uLj a^ ^V * a1_C £_ 
< . iLa.3 ( dJLJj L$_4 ALseJjl 1 1^>^ ^_ CjljJ L- cJ-Lyti ivJ ifl ^<p-L(jL>tJLlj) < . ila.3 /J-^- .j"^"""* 1 ' ojlj^^JI Vx^jvJ C__x_U_uJ 



. a^o* aU ^_ iLaLiJI culjUilj jl^vjVl jLL Aljiiti^L jjpil jLlUIj 2^^...* ^,U* jn ",„tl 



-T 



* _ 



TIGjuUJdJL^ 






gU&j 




<UJjJU 



. (TIG) £,011 <>uji jL^g^^^JLio^i^jiiJi^^^uj 

. aL>iJ (JjlLui ^.JJLl ^jJuua iiui^Lj J-aL^ c-,cjaejv jl_c Jjj^j J-sjlJI ixLa^j l£1L^j-ui^ j lC 




(^) Jti 



a^» j*w ui^j ui^i 3>^ 



TIG g-uJI ^UJ t 5jJo 



: i_iJLlJI 3>^' l^^^!^ g-tltl aL>J fui 



J* If If 




.(Uj^-iAtia. 

<jt^ L^dj^ ijjiill jL^v o^=dL? LJT ^ai^ ^1*11 1 

.(Y) (JjUatX 1 

tjc j^u 5JT jLi W^j^ J^> o^=^j I siiVi (r 

£y£ L^^*^ 4-'l.laTl1 I dJJL_uJ aL^AJI daiw (Jjia ^Ic 4. 



c_^r>j J-^LajIj 5jvi ^^ v^>* ^^ jU^ (id>^ 

~ : 11\J fl^^l aL>J Cj|j,_L$_4 

% £ uaJl aL>J ^_ aJl5c!u_uJ (Y 
: 1 ICr £-£J1 (*L>^ Mi^- 






_n _ 



(r)js-a 



TIGjuUJdJL^ 






gU&j 




. 4J J-$-<-oJ j3 Ljj ^jTlluj»olL1I < . ila.3 (0 



TIGgiUlf»LfcUXu«UV)u)dai) 



^=a 



u 



. jLiJI Sju>.j (Y 
. (j-t-LuA I ( £ 



© 



ft^jii 



A 




D 




jUJI iul^kJ 



® 



£ 



ihJlfc&s 



IK 



4 





ijjjjjj SilAJ 



£j> j>j 







• 



/ 



MO© 



DQi 







(QJ^Atl 



_rt _ 









&u>j 







: ^Ju I ^=s Ajujlsca aL>J CjijLjj (^^ic /^_pJl aL>J Auul^zsLa ^jIL>iJj < J}lj jLaj a' 



Lh 1 Jj^J 



■CDJ^uUt 4- U^, ( ^jl^i^3 V ) DCRP ( ^.j^ ) ^--^- 4j,T^ : DCj^iu^a jLp (e_> 

.(V) J^., 5 ;,!! 2_ l^= ^liuJIj ^jjj-JiJLlj j»jiUVl ^ L>J ^ : AC ^jpll jLuJI (^ 




(joilajll j AjApaJ jjlsuall ^LaJ ,J /»Jo 



a I ■ " I 



r 



— V 




gjoll flaJ ^ ^. VVi .i n V 






F^^ 



| S^iiyyill j SjwLuIl JlliLijI 



(o)J^=ui 



I JjaJl °/ V * 



±<=£> 



*jl 



jj % 1" * — 



V 



W ////M 



i^SitSl iiJaaJi 



(l)J^A 




AC 



Z\ 




rd^> 



+/- 



\, 



W//////M 



(V)J^=u!JI 



: (ila^Ma) 



-tr . 



TIGjuUJdJL^ 






E«! 




^Jjj 4jV (TIG) gjUl f UJ £_ p Jtit^uJ V (1) J^uUI ^_ U^ 4i ( ,Af ^uJa5 juOuiXI j Lull 




fCUlJI 



OOil^aui 



^J^if 1 



Lh 1 J! J 1 ^' J^k 1 J^' 3 ^J f-^ 3 



: ^c j Uu I 3 Ju>* ^j j^=3l 



u 



j! O^^J^^ <-_xJ3tJ>JI jLc ^^1^. ^jIj^JJ : 4j|jUrnVl (! 



r. 



.(A)J£*A1I 2_ U^ 

^U4!j ^UJi! l£=j-A J>J! ^LU*] <_^LU! J**JI 
OjI^m.H 4- J^= < ^ 1*111 s l_uf ojIj ,U;«?> (_>! 

•0-)j(<\) 




.rt . 



I 



^Uii1 £j$£ 




• 




jiiii 



■• 



jlaJl c*>* 



NB 



: 



COji^, 



TIG 5^! 3Jbj ^2lluj ^Uj( 




*lj*J! cl^-* £-*^ f^LstUt i^aj^J Sjj^j Jt aL^cUI 4-JU-C (J-a £.L$ijV1 jLii] c2xj9J_4 4_*_a Ju>*jjj J-t-Lu-t I 



-ro - 









&u>j 




^j_a p la II , I Jj^'j ^aJ 4_u_uLLa dajjJl 7c_uLLa £)| Jl^sG (Y 




(n ),i 



CxjL^j jJ ^Tl>. J-2JJI J-iS 4jL$j>JI r 1 ^A Lx^jjJ 4-^^ (^ 




4-uaJLuxJ C-c_uJj ^gJ>j gr J^3luIoJ c— >uljla < uVI ^jJj*j>iJ ^jj O 

. O Y ) J^jJ! 2_ U^= y ^UJ! 4,„i,,,tL L^uia 

. jliJI £jitA 

if 
if 

aJl5cIL_uI aL^JLjI A-Lt^sLc ^J-Lt-LuJj a la II , I < . c-x^=3j>J Juu * 



aLjcUI CjIjLc ^LluIL-ul l-UAJ 4-<^>^ (^ V 



_rn - 









&u>j 




: V 1 ^' ^jLaij c^L^I Jg-,,t,n 4- U^d JLu»l_$i. dj lo^g-,1 ^jAJIj ti^cjVl U^is v**JI 





7 




f j^A (He) 



03* J (Ar) 



aLscJui ^.ujI ^jjjutJi j LluTlj I (^ij J^iill <V*^y s 



He f3 JLJl 


Ar o^l 


^JL9 '~~ J ^ ^ '^ ***' ' s A A J a S . />» *jl^-*.tl \ *^~l ~IJ 

*L_«*UI 2_ LJLijj ^jJaJI »L*1II <j a J ,?,M 3 iW.;" 

. (_gjj.a-t.il 

1Y j-y^f J^t,-*!^,,, . *• . ^-,r»Uy»V| J^lt| 

. \c ,\'\ '^^-t|*il 4 i 2 £ <4, ttl ^9 (a i^M To )^ r lf 


,1 i -^ rtiUn J »^ d t (a / ^» j < W ^ \ ) ^ a 
^j **<-*. \ " tl a <, l \, 1-i.tl i^nl i » «t| j| ^j i)\y\ 

Aj_ilt ji ^j_a a_JLc a_L<_uj (j^ic 
4- i^>liw ^_a . ^jui^SJI Jj-i-Aj Sp-^ 0-* J^- 4 ^ 

****** ♦»♦!* _ ( ♦• * . ♦♦ « ♦♦**»» 

a t s> ^ ">■ i a a jj \r l « l * 4 ,.,1 1 • * * j < <%. a < U* * t £) as t 
LjLc*^I J-'J^^j . ^j_UJI ^Jj_^-*JI t_^jJu ^LrtAJ 





_rv - 









£ ui! 





Ar 6 ^Vl 



daiLa ^JLl ^joijiJj . 4^3L<a-L(jiJlj J-^JUl ^JJula (j^ic Jl^Hju 

4^^3 LiUj ^D Q-^Jj gjSJl J p Still ^jL^I £>*>* 

^j_a J^JlIIi i^-i'+j uj-^ ( A ' _c ' U^"""*' '"'■'J .J^jlII jnrtf t 

if 

4JLSjJ| ^jjLjlIIj ^j^iLjVI ^j-A JSVI ^J?tJ>JI Ajii^L_uJj 
1 o^—i .4^-mq t-oJI ^JjLjlXIj a^JLJI ^j_4j^l^3 j| ^j?cj>iJIj 

Lajj_<_uj c_^jjJi lL_j ?:jL>iJI 2_ aLjcUI uj^j LoJlI^. 



^J tl a! Still CJLCJ uu X 4 ^Jl uA\ % LaJlJIj 



i u h ^ \ . 2 Sj<v i ILj (ILl^j Yo ) ^uu *\Y jjLa 



se_(j 



^ ' (J 



ij ojL^JII c^M^L-j J^l AX I 






^ ^ (j a dJL 



^J_U I (jj 3LjQ A I >li ^ =3 J <3 ' u 



AJ jJLJ I TTL^J 4 J Jj>J J OJQ ( A ^^ Y / ) *\ ) 






: ^JuL^-^s ju^uJI ^jj^.fJVc jLp cjIj ^.LIIj ^j^ ^'J ( ^j^^JI jLp-^' J' 4_<Luii 



^jlj^ _ Y ( 4j<?)"w ) 



J^ 



LUn 






if 



.( ^ Y)J^r;,ll ^U^. j! j^>J! 4. /\ i L^=U) <> ^Lj^^ll oiui 



'• J^f 



UjL^ 



- Y 



^_ 1 ^^3 j ^j * <>A j^-^ Jtj l£1L^IL< "j £.l_ti ^jl ^^p^ 4 *'^-» LAji^=3lj Ju^uJ 4_^jJl2J| JjL_ujJI Jl>^I J-Aj 



.(^r)J^uUi 



_rA. 









&u>j 







.jIjl^JIjI 4 iAUl 



_n - 



TIGjuUJdJL^ 







gU&j 




: <Lluj 



: (^jjull) JaAU - 1 

«* 

: ^jLt^a Cr^J 4-aJLL5CjO aLscj^Ij cijjjstlLa 

: ^jJlJI fxLaJJI J*^ Jl^nAT 
. °U- - V - V ibli^lj (Y 



ijsel* 4£jlj (V 



Oo)J 



: 3jJl2J 



£>* L^^j fj\ ^MiSn ^9^1 J^LAl 

. lS^II *!^JLj Jj^ 200A ^ 4jjJl2) Jl^j Vj LlmiJl JLul}U J±A* (! 

UL jj^j^^l 500A - 350A &» l^jj^ Iju3j 5JL2HI JU^VI J^Li* (c_> 



_i 



* _ 



TIGjuUJdJL^ 







gU&j 



JcLAJll ^Ijif (jiuu 



(G))CDa 




^ 






<£=I 



> t 



> 
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